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Since  Research  Note  No.  18,   "Collecting;  and  Propagating  the  Seeds 
of  California  Wild  Plants,"  was  issued  in  December  1937,  additional  infor- 
mation on  handling  seeds  of  California  species  has  been  accumulated.  This 
information  is  assembled  in  the  following  tabulation,  which  lists  178 
different  species,  arranged  alphabetically  by  genera.     For  each  species, 
as  in  the  previous  paper,  the  following  information  is  given  in  tabular 
form:     Time  of  seed  collection,  approximate  number  of  seeds  per  pound,  days 
elapsed  between  sowing  the  seed  and  germination,  highest  germination  per- 
centage obtained,  and  suggestions  for  any  necessary  treatment  of  the  seed. 
With  254  species  listed  in  Research  Note  No.  18,  the  total  number  of  plants 
whose  propagation  has  so  far  been  investigated  by  this  Station  is  brought 
up  to  432. 

For  the  technique  of  treating  difficult  seeds  the  reader  is  referred 
to  Research  Note  No.  18,  in  which  the  subject  is  fully  discussed. 


1/    In  the  preparation  of  material  fcr  this  publication,   James  B.  Re  of , 
nursery  technician  of  this  Station,  conducted  most  of  the  germination  tests 
and  assisted  in  the  preparation  of  the  tabulation.     The  names  of  the  plants 
were  checked  by  Mrs.  Lois  H.  Marion  of  the  California  Forest  and  Range 
Experiment  Station.     Everett  Doe,  at  one  time  an  NYA  student  assistant  at 
the  Station,  was  responsible  for  estimating  the  number  of  seeds  per  pound 
for  most  of  the  species  listed. 


,/„r  Utu,;**  *j  iojunuuuon  and  tducation 


A  further  comment  should  be  mad?  on  collecting  seeds  of  wild  plants, 
with  particular  reference  to  paragraph  3,  page  3  of  Research  Note  ho.  18, 
in  which  a  suggestion  is  made  that  sometimes  it  is  convenient  to  collect 
seeds  from  native  plants  cultivated  in  the  gardens.     Frank  F.  Gander, 
Curator  of  Botany,  Natural  History  Museum,  San  Diego,  Calif.,  writes  that 
in  cultivation  a  native  species  like  Ceancthus  cyaneous  blooms  over  a 
longer  period  of  time  than  it  does  under  natural  conditions  and  thus  is 
brought  into  contact  with  other  blooming  species.     Accordingly,  hybridization 
of  native  plants  occurs  more  readily  in  cultivation  than  in  the  wild.  This 
caution  might  well  be  kept  in  mind  when  seeds  are  collected  from  wild  plants 
growing  in  gardens.    Mr.  Gander  kindly  permitted  us  to  include  in  this  pub- 
lication a  list  of  native  plants  successfully  grown  by  him  from  cuttings  and 
offshoots.     This  list,  as  submitted  by  Mr.  Gander,   is  as  fellows: 


Atriplex  hymeneiytra 

C lemati s  ligusticif o lia 

Enceli  a  califorriica 

Frank enia  Pa Imeri 

Frank enia  grandi f o lia 

Heuchera  br^vi  staminea 

Lathyrus  splend^ns 

Lotus  argophyllus 

Luoinus  Prittonii 

Mimulus  aridus 

Mimulu s  cardinali  s 

Mimulus  gut catus 

Mimulus  longif lorus 

Mimulus  longif lorus  var.  linearis 

Mimulus  nuni ceus 

Monardella  viminea 

Oenothera  calif ornica 

Per.st'mon  ar-ibiguus  var.  Thurberi 

Pen stemon  Bridgesii 

Penstpmon  cntrcnthif clius 


Pen stemon  Clevelandii 
Penst^mon  labrosus 
Penstemcn  soectabi li s 
Potenti 11a  Bolanderi  var 

Clevelandii 
Potenti  11a  glandule?  sa 
Potent ilia  graci li s 
Potenti 1 la  t run cat a 
Rhu  s 


Laurina  (took  over 
root ) 


1  year  to 
Salvia  C levelandi i 
Salvia  soncmensi  s 
Saturp ja  Chandler! 
Soli dago  calif crnica 
Trich^ sterna 


Venegasia  carp 
Zauschneria 

latif ^lia  var 
Johnstoni i 


ana turn 
e  s  i  o'i  d  c  s 


.lif  crnica 


Thp  germination  percentage  shown  in  the  tabulation  on  p&gps  4  to  7 
is  the  highest  obtained  during  the  experiment s .     Sometimes  it  is  very  low, 
probably  on  account;  of  pcor  quality  of  the  seed  tested.     Better  results 
might  be  obtained  with  different  seed  lots. 

Stratification  of  the  seeds  was  performed  at  40°  P.,  unless  other- 
wise indicated, 
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Two  California  wild  plants,   I someri  s  arborea"",  mentioned  in  Re- 
search Note  No.  18,  and  Simmondsia  calif orniea,   included  in  the  present 
tabulation,  are  outstanding  species  and  deserve  a  passing  remark. 

I someri s  arborea  is  a  monoplcid  plant  having  17  chromosomes  and 
is  reproduced  asexually.     Contents  of  the  pollen  tube  are  not  released 
into  the  embryo  sac  but  become  enclosed  in  a  thick  wall.     The  embryo  of 
the  seed  develops    from  one  of  the  monoploid  endosperm  cells  in  a  purely 
vegetative  way._ 

Seed  oil  of  Simmondsia  calif ornica  does  not  consist  of  fats 
(i.e.,  tri-glycerides  of  fatty  acids)  as  in  all  other  plants  so  far  investi- 
gated, but  consists  almost  entirely  of  liquid  wax  (i.e.,  an  ester  composed 
of  one  molecule  of  a  high  molecular  weight  alcohol  combined  with  one  mole- 
cule of  a  nigh  molecular  weight  acid).     The  Simmondsia  seed  oil  is  thus 
almost  identical  in  composition  with  whale  sperm  oil,  although  it  does  not 
have  the  disagreeable  fishy  smell.     It  could  be  used  to  great  advantage  in 
the  manufacture  of  cosmetics  and  for  lubrication  of  delicate  mechanism. 


2/  Billings,  Frederick  H.  Some  new  features  in  the  reproductive  cytology 
of  angiosperms,  illustrated  by  Isomeris  arborea.  New  Phytolocist  36:  301- 
326,   illus.     Oct.  1937. 
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Germination  data  of  some  California  wild  olants.Ji 


3/ 


Soecies 

Time  of 
seed 

collecting 

Approxi- 
mate 
number 
of  seeds 
per  oound 

Days 
between 
sowing 
and 

g  e  rm  i  — 

nation 

Highest 
germi- 
nation 
pe  rc  enta^e 
obtained 

l 

Treat,  nent 
and  culture 

Abronia  umbellata 
tank  sandverbena 

June 
Aug. 

* 

116,500 

12 

 . — 

24 

ho  treatment. 

Abronia  villosa 

woolly  sandverbena 

Oct . 

159,000 

8 

41 

Wo  treatment . 

Acer  circinatum 
vine  maple 

Sept . 
Oet 

_ 

5,000 
Samaras 

107 

3 

2  months' 
stratification 
at  40°  P.  Use 

xx con    uccu i 

Acer  plabrum 

Rocky  Mountain  maple 

Aug.- 
Oct. 

13,000 
20,000 

CaJ.il  Ci.  L  ex.  O 

98 

4 

3  months' 
stratification. 
Use  fresh  seed. 

Acer  neeundo 

var.  califcrnicum 
California  borelder 

Sept . 
Oct. 

_ 

10 ,000 

98 

60 

kj   mull  oil  fa 

stratification. 

Adenocaulon  bicolor 

Aui?  .- 
- 

84,900 

44 

52 

Wo  treatment. 

Asropvron  subsecundum 
bearded  wheat  grass 

Sent. 

• 

3°8  000 
dry 

10 

2 

1  U     ul  fc  Jit  Li.ltrllX  • 

Percentage  of 
germination 
should  be  much 
higher . 

Amelanchier  alnifolis 
common  serviceberry 

July- 
Sept. 

5,100 
dry 

berries 
95  400 
seeds 

93 

50 

Stratifv  3 
months  at  0° 
C .  in  peat 

fad  11 U,  Ublllg 

fresh  seed. 

Amorpha  fruticosa 
indigobush 

Aug  .- 

Sept. 

55  ODD 
60,000 

Q 

41 
ti 

No  treatment. 

Amsinckia  douglasiana 
(buckthorn  weed) 

May- 
June 

175,000 

10 

2 

No  treatment. 

-Andropo^-on  saccharoides 
silver  beardgrass 

June- 
July 

515,000 

20 

4 

No  treatment. 

jy     Scientific  and  common 

names 

are  in  accord  with  official  Forest 

Service  usage, 

where  such  is  available.     Names  from  other  sources  are  enclosed  in  parentheses, 
those  underscored  are  from  Jepson' s  "Manual  of  the  Flowering  Plants*  of  California." 
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Davs 

1 

Approxi- 

between 

Highest 

mate 

sowing 

germi- 

Time of 

number 

and 

nation 

seed 

of  seeds 

germi- 

percentage 

Treatment 

S  p_e  c  i  e  s 

coll'rcti  rig 

per  pound 

nation 

obtained 

and  culture 

Antirrhinum  glandule  sum 

Aug . 

2,670,000 

18 

3 

No  treatment . 

(sticky  snapdragon) 

Antirrhinum  speciosum 

July- 

6,400,000 

21 

13 

No  treatment . 

(Catalina  snapdragon) 

Aug . 

Easily  raised 

from  cuttings. 

Antirrhinum  virga 

Sept . 

2,060,000 

18 

81 

No  treatment . 

snapdragon 

Aquilegia  pubescens 

Sept. 

101 

5 

3  months' 

columbine 

stratification . 

Aquilegia  tracyi 

May  15- 

214,400 

68 

21 

3  months' 

columbine 

June  15 

18 

7;li 

stratifi  cation. 

Untreated . 

Germinate  in 

shade . 

Aquilegia  formosa  truncate 

July- 

204,000 

98 

32 

2  months' 

California  columbine 

Oct . 

Arabis  glabra 

Junp  15- 

Not  de- 

6 

92 

iio  treatment . 

(tower  mustard) 

July  15 

termined 

Arcto staphylo s  bicclor 

June 

24,300 

Species  of 

brittleleaf  ;nanzanita 

hprri  p  <^ 

W  O  i.  J.  ICO 

genus  Arcto- 

staphylos us- 

Arctostaphylos glauca 

Aug . 

560+ 

0 

ually  require 

great  manzanita 

dry  , 

sulfuric  acid 

cleaned 

T.rpatiripnt  s 

c>  ^  on 

followed  by  a 

Arctostaphylos  nevadensis 

verv  n  r*o  1  o  n  p"fid 

July- 

3,820 

173 

5 

s  t  r  a  1  i  f  i  c  at  i  on. 

pinemat 

Sept  . 

clean 

However ,  they 

dry 

are  easily 

berries 

nronnfH  1"  p  d 

fJ  X    \-f  LJ  Ci.  pL  C*    V  \J  k-l 

f  rnm    n  i  ]  "f  -h  "in  p"^ 

-L    1           .  l       v.    LA.  L-   L>  11 1  O 

Arctostaphylos  pungens 

June 

1,8  35 

pcintleaf  manzanita 

drv 

vrVi p  n    f  rf-fi^pd 

berr i  e  s 

inducing  sub- 

s  t  anc  e  s 

Arctostaphylos  rudis 

June 

2,540 

(  shagbark  manzanita) 

dry 

berries 
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Specie s 

i 
i 

Time  of 
seed 

collecti  nc 

Approxi- 
mate 
number 
of  seeds 
per  pound 

Days 
between 
sowing 
and 

germi- 
nation 

Highest 
germi- 
nation 
percertag 
obtained 

3  Treatment 
end  culture 

Arc to staphylo s  viscida 
(white-leaf  manzanita) 

Oct . 

1,920 
dry 

berries 

107 

3  fu 

2 

83 

Stratified  12 
months  at  0° 
C  .   in  oeat  moss 
then  sown  in 
soil.  6-year 
old  seed  used 

Arenaria  capillaris 
sandwort 

Sept . 

Not  de- 
termined 

6b 

3 

No  treatment 

Arenaria  douglasii 
sandwort 

May  1b- 

June  15 

1        AAA       f~\  /~\  /"\ 

1,444,000 

31 

19 

No  treatment 

Areeinone  p±axycera.s 
crested  oricklepcppy 

oept; . 

loU , (JUU 

( b 

1 

Asclepias  eriocarpa 
milkweed 

Jur  e- 

July 

2  b  ,  200 

10  • 

40 

No  treatment. 

Aster  canescens 

June 

821,000 

6 

14 

Wo  treatment. 

Aster  tortifolius 

June 

Mot  de- 
termined 

7 

36 

No  treatment. 

Astragalus  bolanderi 

Sept . 

107,000 

7 

6 

No  treatment. 

Astragalus  menziesii 

Oct . 

iMot  de- 
termined 

8 

32 

No  treatment . 

A.triplex  canescens 
fourwing  saltbush 

Aug .- 

Sept . 

31,600 
clean-dry 

8 

14 

No  treatment. 
60,o  germina- 
tion was  re- 
ported . 

iibiipxex  nymenfc -Lyrra 
(desert  holly) 

Apri 1- 
May 

7 

35 

No  treatment 

iicripiex  leucopnyiia 

Au^ . 

Not  de- 
termined 

120 

8 

3  months' 
stratification. 

Atrirlex  nuttallii 
(salt  s&ze) 

Aug . 

Not  de- 
termined 

6 

3 

No  treatment. 

Atriplex  polycarpa 
fanscale  saltbush 

Dec. 

Not  de- 
termined 

7 

7 

No  treatment 

Balsamorhiza  sagittata 
arrowleaf  balsamroot 

July  15- 
Aug.  15 

1 

26 

2 

No  treatment. 

Boykinia  elata 

Oct . 

i 

pot  de- 
termined 

18 

6 

No  treatment. 

Species 


Brickellia  frutesoens 
(rip-id  brickellbush) 

Brodiaea  capitata 
(blue  dicks  ) 

Brodiaea  coronaria 
( hardest  brodiaea) 

Bromus  grandis 


Bromus  rub ens 
foxtail  ohess 


Calyptridium  monandrum 


Ceanothus  fresnensis 
(Fresnc  mat) 

Ceanothus  iinpressus 
(veinyleaf  ceanothus) 


Ceanothus  lemmonii 
Lemmon  ceanothus 


Ceanothus  perplexans 
(cupleaf  ceanothus) 


Ceanothus  tomentosus 
var.  clivaceus 
(wocllyleaf  ceanothus) 

Cephalanthus  occidentalis 
common  buttonbush 

Cercidium  torre yanum 
blue  paloverde 

Cercocarpus  alnifolius 
(alderleaf  mountain- 
mahogany) 


Time  of 
seed 

£0 11  e ct_  i  ng_ 


June  15- 

July  15 

May  1- 

June  15 

June  15- 

July  15 

July  15- 

Aug .  15 

May- 
July 


May  15- 

June  30 

July 


June 


July 


oune 


May- 
June 


Sept 
Dec  . 

Oct. 


Sept , 


Apnroxi- 

mate 

number 

of  seeds 
per  pound 


Days 
between 
sowing 
and 
germi- 
nation 


494,500 


291,000 


Mot  de- 
termined 


203,900 
In  hulls 
out  of  hea(i 

4,955,000 


204.000 


Mot  de- 
termined 


118,000 


65  .990 


120,000 


11,800 


;,i?o 


33,000 
60,000 


94 


49 


17 


115 


94 


91 


io: 


95 


13 


23 


20 


Highest 
germi- 
nation 
percentage 
obtained 
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36 


78 


50 


71 


46 


11 


31 


73 


52 


49 


65 


24 


24 


Treatment 
and  culture 


No  treatment 


Mo  treatment 


No  treatment. 


No  treatment. 


No  treatment. 


No  treatment. 


3  months' 
stratifi  cation. 

hot  water 
treatment  and 
3  months' 
st  ratification 

Hot  weter 
treatment  and 
3  months' 
st  r  at  i  ficati  on . 

Hot  water 
treatment  and 
3  months' 
s  t  r  a  t  if  i  cation . 

Hot  water 
treatment . 


No  treatment 


No  treatment, 


No  treatment 


Species 

Cercocarpus  minutif lorus 
(San  Diep-o  mountain- 
mahogany) 

Chaenactis  artemisiaefbiia 


Chpmaebatia  folio losa 
bearmat 


Chpmaebatiaria  millefoliun 
Tfmsvbush 


Chiloosis  linearis 
dcsertwillcw 

Chloropalum  pomeridianum 
(  s_oap  plant ) 

Clinopodium  nimuloides 

Clintonia  andrer:siana 
red  clintonia 

Cneoridium  dumosum 
( berryrue ) 

Collinsia  bioolor 
Chinese-houses 

Comarostaphyli  s 
diversif olia 
( summer-holly 


Convolvulus  occidentalis 

("ordylanthus  rigidus 
(mul- -weed) 


Ti  ae  of 

seed 

collect' 

Aug . 


May  15- 
July  1 


ne; 


Approxi- 
mate 
j  number 

|of  seeds 
per  pound 


Oct. 


Oct 


Aug.- 

3ept . 


July- 
Aur . 

Oct . 

Aug . 

June 


nda  ■;  - 
[July  15 


July- 
Aug. 


June 
Oct.  4 


Days 

between  Highest 

sowing  ipermi- 
I 

arid  nation 
°;ermi-  'percentare 
ne t ion  Iqhtg ined 


52.200 


980,500 


20,900 
dry 

berries 


2,270,000 


39,500 

45,200 

856,600 
50,000 

2,830 

466,000 

16,000 


63,000 

Not  de- 
termined 


-ti- 


ll 


11 


95 


3 
92 


21 

19 
186 

96 

27 

94 


10 

29 


84 


51 


57 
85 


70 
86 

55 

60 

66 


78 


32 
3 


Treatment 
e'i}d__c  ulture  _ 

I'io  treatment 


No  treatment. 


3  months' 
stratification. 
Easily  pro- 
pagated by 
root  cuttings. 

No  treatment, 
(p'resh  seed 
reives  best 
germination . ) 
3  months' 
stratifica- 
tion at  5°  C , 

No  treatment . 


No  treatment 


No  treatment, 


No  treatment . 

Germinate  in 
shade. 
2  months' 
stratification 


No  treatment 


3  months' 
stratification. 
Plain  sown 
seeds  also 
germinate 
fairly  well. 

No  treatment. 

No  treatment. 


  Species  

Delphinium  cardinals 
cardinal  larkspur 


I 

j       Time  of 
seed  col- 
lecting 

Aug . 


Delphinium  hansenii 
( I±an s en  larksp u r ) 

Delphinium  purpusii 


Dodecatheon  jeffreyi  j 
Jeffrey  shooting star 

Encelia  frutescens 


(bush  encelia) 


Enceliopsis  covillei 
Panamint  daisy 

Ephedra  viridis 
(preen  ephedra) 


Epilobium  paniculatum 


Eremalche  rotundifolia 


Eriogonum  nudum 

barestem  eriogonum 

Eriogonum  rube sc ens 
( red-buckwheat) 

Eriogonum  umbellatum 
sulphur  eriogonum 

Erodium  cicutarium 
alf ileria 


May  15- 
July  30 

May  15- 
June  20 

Sept. 

June- 
July 

June 


July- 

S<*pt  , 


Oct. 


Jun  e 


July- 
Oct. 

July- 
Aug . 

Sept . 


May- 
June 


Approxi- 
mate 
number 
of  seeds 
per  pound 

Not  de- 
termined 


876  ,000 


486,000 


Not  de- 
termined 

207,800 


Not  de- 
termined 

15,500 


Not  de- 
termined 

Not  de- 
termined 

612,000 


622, 500 


Not  de- 
termined 

111.000 


Days 

between  i Highest 

■  I 
sowing  igermi- 

and         !  nation 

genfti-   (percentage]  Treatment 
notion   lobtained    j  r<nd  culture 


30 


63 


28 


85 


11 


20 


30 


39 


72 


17 


54 


54 


18 


41 


21 


23 


i  No  treatment 
!  for  fresh 

seed.  Stored 
J  seed  require 
j  2  months' 
i  stratification. 
! 

I  No  treatment . 


i  2  months' 

i  stratification. 

No  treatment. 


47         |  No  treatment 
Raise  in  hot- 
house. 


No  treatment 


1  months' 
stratifica- 
tion. Plain 
sown  seed 
germinate 
fairly  well . 

No  treatment 


No  treatment 


No  treatment, 


No  treatment 


No  treatment 


Nc  treatment. 
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I  Days 


Species 

1     An1"- rn  ~x i  — 

1  mate 
Time  of     '  number 
seed          |    of  seeds 
collecting  per  pound 

b p t i'/e en  Hi  rhest 
sowing   j  ^ermi- 
and         j nation 
germi-   j percentage 
nation   j obtained 

Treatment 
and  culture 

Euonymus  occidentalis 
(western  burning  bush) 

| 

July-  1 
Oct. 

1 

Not  de-  1 
termined 

| 

110 

2 

1 

3  months' 
stratification. 

Fritillaria  biflore 
(mission  bells) 

June 

103,000 

56 

56  ! 

No  treatment. 

i 

Geraea  viscida 

June  25  1 

| 

125,000 

7 

7 

No  treatment. 

1 

Gnaphalium  bi color 

cudweed  I 

! 

May 

1 

Not  de- 
termined 

7 

65 

No  treatment . 

Gnaphalium  chilense 

( cotton- batting  plant) 

July- 
Aug . 

Not  de- 
termined 

100 

No  treatment. 

Grodetia  bottae 

July 

1,420,000 

16 

No  treatment. 

Godetia  viminea 

June 

l,420,o00 

5 

85 

No  treatment. 

Grayis  spinosa 
(  spiny  hopsap-e ) 

April 

582,000 

15 

4 

No  treatment . 

Helenium  puberulum 
( rosilia) 

Sept.  1- 
Dec.  15 

926,000 

37 

5 

No  treatment . 

Helianthus  aridus 

Sept. 

73,200 

11 

11 

No  treatment. 
A  Colorado 
species . 

Heuchera  maxims? 

July- 
Aug . 

10,490,000 

10 

47 

No  treatment . 
Germinate  in 
shade . 

Heuchera  mi c ran the 
var.  hartwegii 

July 

31 

46 

No  tre  atment . 
Germinate  in 
snr:  de . 

Hieracium  albif'lorum 
wh  i  t  e  h  awkwe 6 d 

Aug . 

1,370,000 

19 

55 

No  treatment. 

Lathyrus  splendens 
(eamgo  pea) 

June  - 
Julv 

6 , 160 

15 

50 

hot  water 
tr  ;-atment . 

Ledum  glandule  sum 
smooth  Labrador-tea 

au  r .  - 

Seot. 

Not  de- 
termined 

43 

i 

36 

iMo  treatment 
Seeds  minute . 
jerminate  in 
Shade.  Keep 
seed  flats 
quite  moi st . 
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Speci  es 

Lilian  humboldtii 
var.  ooellatum 
Humboldt  lily 

Linr  nthus  bicolor 


Linanthus  serrulatus 


Linum  lewisii 
prairie  flax 

Lonicera  conjugialis 
(double  honeysuckle) 

Lotus  scop&rius 
ver.  dendroideus 
(isic.nd  deerweed) 

Lotus  eriophorus 
vnr.  hrerapnnii 

Lotus  humi stratus 
foothill  deervetch 

Lupinus  dbifrons 

(foothill  buch  lupine 

Lupinus  li color 

Lupinus  ch'jnissonis 
Chcmiisso  lupine 


Lupinus  concinnus 


Lupinus  densiflorus 


Time  of 
seed 

collfcting 
Oct. 


June 


ivlay  20- 
July  1 

June  15- 
3ppt.  30 

Sent . 


June- 

AU£  . 


Au? . 


Jun*.  - 
Aug . 

June 


Jun- 


ius v 


May-  June- 
July 


Aporoxi- 

mate 
number 

of  seeds 
per  pound 


I  Days 

I  between  iHip-hest 

1         ■  I 
sowing  germi- 


48 , 000 


Not  de- 
termined 


?.nd 


,nn  tion 


germi-  jpercentage 
nation 


582.500 


I 


163,400 


Mot  de- 
termined 

Not  de- 
termined 


402,000 

Not  de- 
termined 

16,800 

141,000 
11,500 


186.000 


364,000 


10c 


35 


10 


99 


13 


obtained 
34 

62 


Treatment 
and  culture 


28 
63 
35 
54 

81 

86 

43 

20 
32 


16 


38 


I  3  months' 
strc tif icu- 
tion . 

i  month' s 

r»  t  r  s  s  ti  fi  cati  on. 
Un  t  r  h  a  t  e  d  seed 
probably  will 
germinate  welu 

No  treatment. 


No  treatment. 


5  months' 

s  t  r  a  tif  ica  t  ion. 

No  treatment. 


No  treatment. 


iio  treatment. 


mentis 


No  trecitm 


Nresh  seed 
germinate 
without  treat- 
ment. Lot  vrafer 
treatment  for 
tored  seed. 

ho  treatment . 
Probably  could 
be  improvd  by 
hot  water 
treatment 

>jo  treatment 


4/  Freshly  collected  seeds  of  lupines  usually  germinate  well  without  treatment. 
Stored  seeds  require  hot  water  treatment. 
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Soecies 

Time  of 

seed 

collecting 

Approxi- 
mate 
nuiaber 
of  seeds 
per  nound 

"Days 
between 
sowing 
and 

germi- 
nation 

Highest 
germi- 
nation 
percentage 
obtained 

Treatment 
and  culture 

Lupinus  excubitus 
var.  au  s t  r  omont anu s 
( Inyo  lupine ) 

Aoy  1- 
July  30 

21,400 

2 

61 

No  treatment 
for  freshly 
collected 
seed.  Hot 
water  treat- 
ment for 

Lupinus  latifolius 
var.   eo lumuianu 3 

Aug  . 

10,500 

4 

44 

N'Q  treatment. 

Lupinus  latifolius 

VCi    »       L             1  Olil  1 

June- 

UL1V 

17,600 

5 

22 

No  treatment. 

Lupinus  nanus 

uUIIliilUIi    QWcii  I  lUDint 

May 

111,000 

18 

60 

Wo  treatment. 

Lupinus  polyphylluf 

^  H  "i  n  JT  "f"  O  T1      1  1  1     "1  Y"l  P 

June 

13,600 

5 

62 

i*o  txeatment. 

Lupinus  variicolor 

(  Trr'  v1!             «"\  y*  r->  /"i      1  nr\T  yi  .  i 
\  vel  I  iUUlUi  t'i     -i-UP-Lll'.  y 

June 

Not  de- 
u.rniineQ 

3 

42 

No  treatment. 

Lycium  brevipes 

(         ^prf    -h Vi r> r» "n  1 

June- 

1,371,000 

17 

11 

No  treatment. 

Maianthemum  bifolium 
var.  kcmtschaticum 

\WI  c     U  II    LUlloI  OOT/  y 

Oct. 

24,100 

53 

38 

No  treatment. 

Melioa  striata 
rook  tip  11  o 

Mry- 

87,400 

65 

31 

2  months' 
stratification, 

Micromeria  chamissonis 
V  y"i  DR   out  n  y 

Sept . 

28 

34 

lio  treatment. 

Mimulus  bigelovii 

(  H    s    t* ■+*   iTii  mn  1  ii  7  l 

June 

Not  de- 
termined 

21 

10 

No  treatment. 

stimulus  floribundus 

Oct. 

Not  de- 
termined 

18 

19 

Ko  treatment. 

Mimulus  gjuttatus 

I  common  mortlrt  v—  f'l  nw^r  ) 

\  v— '  w  i  iu  1 1  w  11    i !  i \j  iijv  v-  y     j.  i  'jvi)^i  y 

June; 

Not  dc- 

termined 

7 

56 

Uo  treatment . 

Mitella  breweri 

July 

dot  de- 
termined 

108 

62 

Wo  treatment. 

Monardella  lanceolate 
(mustang  mint) 

June  15- 
Aug.  30 

908,000 

6 

91 

Imo  treatment. 
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Species 


Monardella  villoso 
vc-r.  franoiscane 
( coyote  mint) 

Monti a  perfoliate 
(miner'  s  lettuce ) 

huh lenber gi  a  micro  sp erm  i 
littleseed  muhiv 


Odostemon  aquifolium 
Oregon  grape 

Orthocarpus  attenuatus 
(  val J  ey  t'  ssel  s  ) 


Time  of 
seed 
collecting 


Oct. 


May- 
June 

Apr.  1- 

June  15 


o  (  p  t .  - 

Oct. 

May  15- 
Juiy  30 


Orthocarpus  purpurascens  May 
purple  owlclover 


Pentstemon  clevelnndii 
(Cleveland  pentstemon) 

Pentstemon  cordifolius 
heartlesf  pentstemon 

Pentstemon  corymbosus 
(red  pentstemon) 

Pentstemon  glaber 
blue  pentstemon 

Pentstemon  grinnellii 
(Grinnell  pentstemon) 

Pentstemon  laetus 

(mountain  blue  pentstemen) 

Pentstemon  leinmonii 
Lemmon  pentstemon 

Pentstemon  rr.ttanii 

Pentstemon  spectabilis 
showy  Pentstemon 

Pentstemon  ternatus 

(whorl- leaf  pentstemon) 


)ct. 


July  1- 
|Aug.  50 

Oct. 


July 


July  15- 
Aug.  30 

Sept . 


June  15- 
Aug.  50 

Oct. 

July  15- 
Sept .  15 

S^pt . 


•Bays 

Approxi-  between 
mate 
number 


sowing 
land 


Highest 
germi- 
nation 


of  seeds      igc-rmi-  'percentage 


er  pound   jnation  'obtained 


hot  de- 
termined 


1,370,000    i  63 


2,218,000 
In  hulls  - 
out  of  head 

foot  de- 
termined 


23 


100 


14,610,000  |  20 

I 

! 

I  2,840,000  I  160 

!  I 

I  ! 

!  .  i 

j  Not  de-  |  6 
|  termin  d 

j  i 

i  1,904,000  I  8 

I  3,360,000 

i 
i 

833,000 

| 

I  294,000 


13 


24 


hot  de- 
termined 

2,337,000 


1,020,000 
551,000 

1,050,000 


17 

82 
12 

20 


19 


46 


10 


14 


37 


68 


55 


45 


26 


14 


31 


Treatment 
■ nd  culture 

No  treatment, 


2  months' 

s  t  r  a  till  c  ation. 

No  treatment* 


3  months' 
stratification. 

No  treatment. 


2  months' 

s  t  ratific&tio  n. 

Wo  treatment. 


No  treatment. 

No  treatment. 

ho  treatment. 

No  treatment. 

ho  breatnent. 

io  treatment. 

No  treatment. 
Wo  treatment. 

No  treatment. 
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Species 


|  i 

j  |i:poroxi- 

I  mate 

!  Time  of  'number 
|  seed  | of  seeds 

c  jlluctin."- j  per  pound 


pays 

loetween  [Highest 
(sowing  ,eermi- 
!and         .nation  I 


^errni-    jpercentage1  Treatment 
nation   lobtained    !  and  culture 


Peucephyllum  schottii 
( pigmy  cedar ) 

Phacelia  crenulata 


Fhaceiia  distans 


Phacelia  hispida 

( caterpillar  phacelia) 

Phacelia  minor 

( California  b lue- bell ) 

Phacelia  viscida 
var.  albiflora 

Phyllodoce  breweri 
Brewer  mountainheath 


Piscaria  setigera 
t  u rk  e  y-mu 1 1 e  i  n 

Poa  bulbosa 

bulbous  bluegrass 

Polypogon  monspeli ensi s 
rabbitfoot  grass 


Porophyllum  rraoile 
( pore  leaf ) 

Prunus  lyoni 

Catalina  cherry 

Psoralea  macrostachya 
leatherroot 

Psoralea  physodes 
California- tea 

Ptelea  baldwinii 
var.  crenuleta 
California  hoptree 


June 


June 


July 


June  15- 
Juiy  15 

July 


June  15- 
July  15 

Au  g .  - 

Sept . 


Oct. 


May- 
June 


May  1- 
July  50 


June 


Aug.- 
Sept . 

June- 
Sept  . 

Aug . 


Au? . 


lot  de- 

I termined 

Net  de- 
termined 


10 


14 


561,000    |  34 


504 .500 


! 3,040,000 


20,000,000 
fanned 


Hot  de- 
termined 

313.000 


5,8  30,000 
Thrashed 
no  nulls. 

755,000 


312 
26,300 
lb, 000 
7.000 


11 


1,510,000    |  20 


20 


67 


48 
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12 


113 


42 


108 


22 


47 


80 


24 


41 


69 


12 


98 


100 


12 


No  treatment 


Ho  treatment 
needed . 

Mo  treatment 
needed . 

No  treatment. 


No  treatment 


Ho  treatment, 


2  months' 
stratification; 
or  sow  in 
peat  soil  un- 
treated fresh 
seed . 

Ho  treatment. 


Ho  treatment. 


No  treatment 


Ko  treatment 


3  months1 
stratification. 

No  treatment. 


Ho  treatment 


3  months' 
stratifica- 
tion . 


i —  -■  ■   

| 

r  

Day  s 

1 

| 

1 

.Apnroxi- 

between 

highest 

I 

1 

|  mate 

sowing 

germi- 

1  Time  of 

i  number 

and 

nation 

!  seed 

1  of  seeds 

p;t.rmi- 

percentage 

Treatment 

Species 

|  coll^ctinp: 

1  per  pound 

nation 

jobts  ined 

and  culture 

C'uercus  oerstediana 

Uc  t . 

\ — 

1 

iMot  de- 

o c 
cc 

1 
1 

a  a 

1 UaK  acorns 

Brewer  oak 

termined 

should  be 

!  - 

sown  the  same 

Ouersus  er.=celmannii 

Sept . - 

JNiot  de- 

O / 

lo 

fpxl  they  art 

Engelmaim  oak 

U  C  t . 

termined 

col leeted , 

and  between 

collecting: 

and  sowing , 

should  be 

stored  in  a 

cool  room  m 

sacks  and 

frequently 

inspected . 

OufcTcus  garryana 

oept . 

1UU  + 

ol 

90 

i  h  e  s  amp  1  e  s 

Oregon  white  oak 

were  germi- 

nated in  peat 

Ouercus  garryana 

Aug.- 

Mot  de- 

40 

95 

in  deep  boxes. 

var.  somota 

Sept . 

termined 

(K awe ah  oak) 

fuercus  morehus 

Oct. 

Wat  de- 

74 

39 

oracle  oak 

termined 

hhamnus  californica 

Oct , 

2,620 

17 

30 

No  treatment. 

ver.  obtusissima 

Crlifornio  buckthorn 

idinmnus  californica 

Oct. 

Not  de- 

99 

70 

3  months' 

var.  occidentalis 

termined 

stratifica- 

California buckthorn 

tion  . 

Khannus  crocoa  insularis 

Aug  . - 

3,  640 

97 

27 

2  months1 

■t  y1    •  »  4-    rpHhi'yrv   Vmol/  — 
A  w <*  Xj     1  L  U  Uv>  I  I  y      U  Li  r»- 

o  op  t  • 

stratifica- 

tlio rn 

tion,  iiiasiiy 

propagated 

from  cuttings. 

rvilUt-  LrllOCaXa 

Snpt.  15- 

9 ,  coO 

40 

42 

oulohuric 

o  JX  tAill  -  LI  Oil 

Ocr .    1  S 

I  i  U1X 

acid  treat- 

14,  oU'J 

ment  .  3  hours 

seed 

in  acid  gives 

bust  results. 

Kibes  sanp;uineum 

Aug. 

118,000 

94 

14 

3  montns* 

winter  currant 

stratiii  cation. 

liosf  californica 

Aug  .- 

hot  de- 

74 

62 

3  montns' 

var.  ultr^montona 

Sv;pt  . 

termined 

stratifica- 

California wild  rose 

1 

tion  . 

15- 

species 

Salvia  carduacea 
thistle  sage 

Sambucus  caorulea 
blue-berry  elder 


Sequoia  gigantea 
giant  sequoia 

Simmondsia  califomica 
jojoba 

Soifnum  douglasii 

(Doug la?  niphtshede) 

Stipe  spociosa 

desert  needl^grr  ss 

Streptc-nthus  tortuosus 
ver.  crbiculatus 

Thalictrum  polycarpum 
Sierra  meadowruc 


Thamnosina  montanum 
( turpentine  broom) 

Thermopsis  macrophylla 


Tofielcia  occidentalis 


Tricho  sterna  ianatum  rcme 
(woolly  bluecurls) 


Vaccinium  parvifolium 
red  whortleberry 


I  Appro xi- 
mate 

Time  of      | number 
seed  I  of  seeds 

collie t i ng | per  p o und 


July- 
Aug . 

July  15- 
Oct.  30 


April- 
Dec. 

June 


June- 
Dec. 

May- 
June 

Aue . 


July  1- 
Aug.  30 


Not  de- 
termined 

27,400 
dry 

berries 


95.000 


1.690 


Not  de- 
termined 

172,000 


890,000 


188,200 


June 


July  15- 
Aug .  30 

Oct. 


ro  June-July- 
Aug . 


Oct 


33,300 


35.250 


Not  de- 
termined 

189,000 


1,560,000 


Days  j 

between) Highest 
sowing  permi- 
and  nation 
germi-  percentage 
nation  obtained 


158 


58 


22 


94 


36- 


39 


49 


100 


122 


14 


17 


42 


97 


74 


23 


25 


75 


12 


Tret tment 
and  culture 


No  treatment. 


3  months ' 
stratifica- 
tion with 
very  fresh 
seed. 

No  treat-aunt 


No  treatment 


No  treatment 


No  treatment 


No  treatment, 


I  No  tree tment , 
Probably 
stratifies  ti  on 
would  be 
beneficial . 


Hot  water 
treatment . 

No  treatment . 


3  months' 
utratif ica- 
tion  at  32° 
P.     Use  old, 
stored  seed; 
not  fresh 
seed . 

Germinated  in 
lath  house. 
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Time  of 
seed 

1  "I  o  r*  4-  "i  vi  n* 
1  X  t'O  v  -L  11 1, 

Approxi- 
mate 
nuraber 
of  seeds 

t*i  f*3  v  nnntiH 

(JOl       UU  L4.il  U. 

Days 
between 
sowing 
and 

germi- 

VI  C;  f  i  r\  T-l 
XI CI  LylUll 

Highest 
germi- 
nation 
percentage 

\J  U  LalllcU. 

Tres  tment 

a  vi  H     r»  1 1  |4-iir*ci 
O.IJU.     UU1  IUI  C 

Vicia  sativa 
common  vetch 

May  1- 
July  15 

12,900 

28 

81 

Mo  treatment . 

Wyethia  angustifolia 

Aug;.  1- 
Sept.  30 

49 ,000 

69 

25 

2  month  s ' 
stratifica- 
tion ■ 

Wyethia  rlabra 
(mule- ears ) 

Aug . 

30,100 

44 

6 

2  months ' 
stratification. 

Zygadenus  fremontii 
Fremont  deathcamas 

June 

212,000 

94 

99 

3  months ' 
stratification. 
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